Introduction
At least 10% of acute admissions to general hospitals are now due to drug overdose or selfinflicted injury. Although clinicians view most persons who resort to such acts as attempting to improve their life rather than terminate it, there are no generally-accepted criteria for distinguishing the one group from the other. There are good reasons why clinicians must recognize the suicidal overdose amidst the ever-increasing case load. First, earlier studies show that patients who genuinely seek to kill themselves but survive resemble suicides in a number of personal and clinical characteristics (Pallis & Barraclough 1977) . Secondly, because a sizeable proportion of those admitted fail to see a psychiatrist when they recover from the effects of poison (Bagley 1970 , Blake & Mitchell 1978 , clinical decisions are often left to physicians whose concept of suicide risk is often inaccurate (Rockwell 1973 ) and who may not necessarily appreciate that patients who decline further help tend to have a poor prognosis (Lettieri 1974 , Motto 1977 . Thirdly, judging the gravity of the patient's act by relying heavily on the medical effects detectable on hospital admission could be misleading if no consideration is also given to the setting of the act (Pallis 1977) or to the person's own view of the method's dangerousness.
It may be unrealistic to expect physicians in overworked casualty departments to investigate suicidal intent in the way a psychiatrist should; and it is indeed questionable whether such a task could even be embarked upon outside the context of a sensitive and sympathetic interview during which the person's problems, mental state and specific choices at the time of the act could be explored. Such patients may too easily perceive an assessment focused on intent as a criminal rather than a medical investigation, which in turn would leave the clinician with the hazardous task of sorting out their guarded or socially desirable statements from the authentic ones; the process will not be made any easier by the demonstrably unsympathetic attitude of some physicians towards suicide attempters (Patel 1975 , Ramon et al. 1975 .
It is evident that, in the absence of an adequate inquiry, a relatively simple or indirect method of recognizing the genuinely suicidal patient may be useful when deciding disposal or further management. The present study explores this objective by ascertaining the accuracy with which an overdose (or self-injury) of grievous intent can be inferred from the combination of a small number of easily-obtained variables.
Methods
Six hundred and fifty patients, 428 women and 222 men, aged 13 to 81 years were studied. The sample comprised 97.4% of admissions to two general hospitals after overdose (93%) or selfinjury (7%). One hundred and fifty-one patients were seen at Chichester's District General Hospital between May 1972 and April 1973, and 499 were seen at East Glamorgan General Hospital between January 1973 and December 1974. Data were collected in the course of psychiatric assessment by the present authors. The patients' determination to die was assessed by the first part of the Suicidal Intent Scale , which is concerned with the circumstances of the act itself. A high score on this scale indicates that the act's setting 1 Accepted 15 August 1978 565 enhances the likelihood of fatal outcome (see Table 1 ). A rating of the method's lethality was obtained too for estimating the extent to which life had been endangered. Inter-rater reliability of these ratings was high. A full account of methodology and case definition can be found elsewhere (Pallis & Sainsbury 1976 , Pierce 1977 .
Patients who scored above the sample's 75th percentile on the Intent Scale and for whom the overdose or self-injury constituted, in the raters' opinion, a threat to life (n = 101) were classified as 'suicidal'; the remainder (n = 549) were classified as 'non-suicidal'. This arbitrary division was made so as to include among the suicidal group only those patients who had The present study focused on a reliable assessment of the circumstances surrounding the suicide attempt, and therefore item 9 ('Purpose of the attempt') as well as the second part of the Intent Scale ('Self Report') were excluded seriously intended to kill themselves and who had also selected methods which were potentially life-threatening. The respective proportions of suicidal patients in the Chichester and the East Glamorgan sample were strikingly similar (1 5.9% and 15.4% respectively).
Eight variables, which were systematically recorded in both samples, were selected as potential indicators of suicidality: (1) age; (2) sex; (3) living arrangements; (4) presence of a wish to die during the act; (5) current physical illness; (6) social class; (7) previous overdose or self-injury; and (8) previous psychiatric treatment. The per cent distributions (conditional probabilities) of suicidal and non-suicidal patients for two categories of each of these variables are presented in Table 2 . In view of the relatively small size of the suicidal group, only four variablesthe best discriminators (i.e. age, sex, living arrangements, reported motive) -were retained in subsequent analyses. The aim of the statistical analysis was to derive the probability of suicidal overdose for all possible combinations of these four dichotomous variables. The probabilities were derived from Bayes' theorem. A detailed account of this type of analysis is given by Phillips (1973) , while Kraus (1972) has illustrated its usefulness to the clinician by demonstrating that such results can provide a better aid for clinical decision making. In the present sample, since the suicidal group contained 101 patients, the probability that any patient from the sample will belong to the suicidal group is 0. 155; i.e., if nothing is known about the individual patient, the chances that in the present overdose he was seriously suicidal (referred to as the 'prior probability') is 15.5%. A revised estimate of the likelihood of being suicidal (referred to as the 'posterior probability') can be obtained given the particular categories of the four variables to which the patient belongs. An important feature of this type of analysis is that these posterior probabilities can be revised by addition of further data. Obviously such predictions are statistical and should be used in the individual case an an adjunct to clinical judgment, not as a substitute for it.
To explore the prognostic value of the above four variables, all patients from this sample who died within two years of hospital admission were identified by a search of death registers, and all death certificates were obtained to establish the cause of death. Of the 650 patients, 7 had committed suicide. A further 3 patients who did not receive a verdict of suicide by the coroner but whose death certificates listed 'drug overdose' among the causes of death were included as 'probable suicides'. Table 3 presents, for the total sample, the probabilities of a suicidal overdose, given the patient's age, sex, living arrangements and admission of a wish to die. It will be seen, for example, that 4 out of 5 male patients aged 45 or more, who lived alone and who admitted to a suicidal motive, were likely to have carried out a determined suicide attempt; on the other hand, only one out of 24 female patients aged 44 or less, who did not live alone and who did not admit to a suicidal motive, was likely to belong to the same suicidal group. Thus with a limited knowledge one can infer that the former type of patient is twenty times more likely to be currently suicidal than the latter.
Results
The accuracy of these posterior probabilities is given in Table 4 , from which it can be seen that the previously derived estimates of suicidal patients at varying levels of posterior probability correspond closely with the numbers observed. The optimal cutting line (broken line in Table 4 ) classifies correctly 73.4% of the non-suicidal group and 64.4% of the suicidal group, with a joint overlap of 31.1%. Table 4 also demonstrates that the same patient characteristics which are predictive of a determined suicide attempt are also useful predictors of future suicide. In the present sample, 7 out of 10 actual or probable suicides were found to have occurred below the cutting line; this excess of suicides is statistically significant (x2= 6.53; d.f. = 1; P <0.02). The suicide rates for the suicidal and the non-suicidal group were 4.95% and 0.91% respectively. It is noteworthy that the group with the highest suicide rate (9.8%) was that of suicidal patients with posterior probabilities above 0.25 (4 suicides among 41 patients); the excess was again a significant one (x2= 19.51 ; d.f. = 1; P<0.005).
Discussion
The present study has employed a relatively large sample of consecutive hospital admissions for estimating the probabilities of a suicidal overdose or self-injury among easily defined subgroups of patients. The findings could, therefore, be generalized to other populations of attempted suicides with a certain degree of confidence. The method of analysis adopted also demonstrates clearly the relative weight of each variable (or of combinations of variables) in identifying sub-groups of genuinely suicidal patients.
It may indeed be argued that the safest way of recognizing the seriously suicidal patient would be by enquiring about the manner and the setting of the act itself. Were the type and amount of drugs taken likely to endanger life and, if so, was the method's lethality recognized by the patient? Was there any good evidence that the patient had deliberately sought to enhance the chances of discovery or intervention by others? Was the act well planned beforehand? In our experience such questions are not likely to be asked consistently during the patient's admission to the casualty. Patients often leave the hospital soon after medical treatment and some may conceal the seriousness of their acts or even claim complete amnesia of the event itself. Accordingly, physicians often have to make decisions about the patient's management with scanty knowledge of the patient's proclivity to suicide. The following clinical examples demonstrate how seriously-suicidal patients could remain undetected.
Case I
A 70-year-old housewife took 30 tablets of amitriptyline and 8 tablets of nitrazepam at midnight when her husband was asleep. At 11:00 the next day her husband, having failed to wake her up, brought her to casualty. On admission she was responding only to painful stimuli. She was thought to be suffering from a cerebrovascular accident and was transferred to the hospital's medical ward. She regained consciousness in the evening and clinical examination failed to support the original diagnosis. She told the physician that the previous night she had taken four sleeping tablets only.
In the course of the routine screening by the research psychiatrist, the husband was alerted to the possibility of overdose and the following day he reported that the container of antidepressants was empty (his wife had obtained a prescription from the general practitioner two weeks earlier). The patient was not referred for psychiatric assessment. She was, however, interviewed by the research psychiatrist who had insisted that she might be at high risk for suicide and that it was now 'official policy' for such patients to be referred for psychiatric assessment. During the psychiatric interview the patient, who was found to be clinically depressed, denied having taken more than four sleeping tablets two days previously. However, two days later in the psychiatric hospital she admitted to having taken half a bottle of antidepressants and all her sleeping tablets in an attempt to end her life.
Case 2 A 65-year-old retired salesman, who lived with his younger and alcoholic brother, was admitted unconscious to casualty. He regained consciousness six days later. He had poor health and at the time was waiting to be admitted to hospital for investigation of abdominal pain. During the psychiatric interview he denied taking a drug overdose and appeared bright and cheerful. However, when he was seen again by the psychiatrist the following day he became tearful and admitted to having taken 40 phenobarbitone tablets with half a bottle of whisky in order to kill himself.
Although, by and large, patients who genuinely intend to kill themselves choose methods which are likely to put their lives at serious risk, the medical seriousness of the overdose is not always the best measure of a person's intent to die. Because the genuinely suicidal patients are likely to take precautions against discovery, the medical effects of the act may not be as pronounced when they reach the hospital. And if they also deny intending to harm themselves they may be discharged home without referral to a psychiatrist. On the other hand, patients who never intend to harm themselves could endanger their lives because they fail to appreciate the lethality of some commonly prescribed drugs.
Case 3
A 51-year-old, part-time taxi driver took 30 nitrazepam on a Sunday after returning home from the pub. Between 10:30 and 14:30 he had consumed a pint of vodkanot an excessive amount by his weekend standards. He felt particularly lonely at weekends with little to do, his wife having died three years earlier. Not expecting a visitor over the next few days, he locked the door, took the tablets and went to bed. Four hours later, his son who lived in a nearby town and had decided to pay him an unexpected visit, became apprehensive finding the door locked and the taxi parked outside. He entered the house through a kitchen window and found him unconscious. There was a suicide note by the bedside expressing his father's desire to 'meet with his wife'; that day was incidentally their 25th wedding anniversary. Several photographs of the wife and of their wedding were spread around.
On admission to casualty one hour later, the patient was drowsy but not unconscious. The casualty officer's rating of the attempt was 'some threat to life'. The score on the Suicidal Intent Scale was 12over two standard deviations from the sample's mean.
Case 4
A 26-year-old housewife took 25 tablets of amitriptyline after an argument with her husband on their return from an evening out. She thought he 'didn't care much' about her. Two hours later when she began feeling drowsy she told her husband. On admission to hospital she was unconscious. Soon afterwards she had a cardiac arrest and had to be resuscitated in the hospital's intensive care unit.
During the psychiatric interview, when the research psychiatrist told her that she 'had almost killed herself' she replied in amazement: 'Did I really?', adding with a smile: 'I wish my husband knew that'. The casualty officer's rating of the attempt was 'serious threat to life'. The score on the Intent Scale was 3 -within the lower quartile of the sample.
The finding that older age, male sex and living alone enhance the probability of a determined suicide attempt is in accord with earlier work (Pallis & Barraclough 1977) ; suicides too contain an excess of such individuals (Lester 1972) . The positive association found between disclosure of a suicidal motive and the more objective index of self-destructive urge (as measured by the Suicidal Intent Scale) is noteworthy. This result is at variance with the widely-held view that self-reports of attempted suicides have no prognostic value. Although it is to be expected that certain patients may readily admit a suicidal motive for their act in order to secure some gain from their environmentoften a hoped-for change in a personal relationshipgenerally speaking, the patient's disclosure of intent must be taken more seriously; suicides too frequently give warnings of their intent beforehand (Lester 1972) . It is not surprising, therefore, to discover that the features which predict intent to die are valuable predictors of future suicide.
Summary
This study reports on the accuracy with which the level of antecedent suicidal intent can be measured and the level of subsequent suicidal risk predicted, using in both cases a small number of easily and reliably-obtained variables. These variables were age, sex, living arrangements and reported motive. Such measurements will, it is hoped, be useful in reducing the chance that the genuinely suicidal overdose will remain undetected among the ever increasing number of suicide attempt cases admitted to our general hospitals.
